We have studied the properties of Pt films on Pd(110), grown by deposition at 300 K and annealed up to 900 K, using low-energy electron diffraction and Auger-electron spectroscopy. We observe (1×2) and (1×3) superstructures, depending upon Pt coverage and annealing temperature. At one monolayer, the (1×1) periodicity is unperturbed. Between one and three monolayers, a broad and streaky (1×2) develops upon annealing, then fades to (1×1) as the film dissolves. At three monolayers and above, the broad and streaky (1×2) splits to a (1×3), then fades again to (1×1) at high temperature. Adsorption of CO causes (1×3)→(1×1) reversion at relatively low temperature, 430 K. Based upon the known behavior of Pt (110) reconstructions, this is strong evidence that the (1×3) structure of the Pt film is a surface reconstruction.
The distinction between a streaky (1X 1) (or streaks alone) and a broad (1 X 2) is rather subjective, as Fig. 2 reveals. Therefore the temperature at which the transition between these two patterns occurs is also subjective.
In these temperature regimes, the LEED pattern changes continuously from a relatively broad and faint (1 X2), to a sharper and brighter (1X3). Fig. 2 ).
Auger ratio cannot be measured meaningfully for Pt films thicker than ep, =10. With this exception, the Auger data of Fig. 4 are exactly comparable to the LEED data of Fig. 2 Fig. 4 ), yet here the fractional-order LEED spots reach third-order positions and become much brighter than at any other temperature [cf. Fig.   2(c) ]. The (1 X3) then fades and disappears at T )760 K [cf. Fig. 2(c) 
IV. DISCUSSION
A first main conclusion from the data is that the Pt films exhibit LEED patterns with (1X2) and (1X3) periodicity. The same periodicity is associated with the known missing-row reconstructions of Pt (110), suggesting strongly that they share a common origin. However, the Auger ratio of the film (Fig. 4) declines significantly before the "best" (1 X 3) is obtained (Fig. 2) . This could be interpreted as evidence that the (1X3) represents an or dered surface alloy rather than a surface reconstruction. We believe that this interpretation is incorrect, based on the fact that the (1X2) and (1X3) superstructures first appear when there is no appreciable change in the Auger ratio. As shown in Fig. 2 , the broad spots of the (1X2) appear at 300 K, whereas the (1 X 3) pattern appears at higher temperatures: 575 K at e = 3, 460 K at 8 = 5, and 710 K at 6=15. If these structures were due to different surface alloys, the Auger ratio should be constant at all coverages for the (1X2) or (1X3) patterns, and should change when (1X2) converts to (1X3). However, no such correlation is observed. On the other hand, the decline in the Auger ratio of the film for the best (1X3) suggests that partial dissolution of the Pt film accompanies some change in morphology. In addition, the adsorption of CO (Fig. 5) causes the LEED pattern to change from (1X3)to (1X1). This is very similar to the effect of CO adsorption on the Pt(110) surface, where it is known that CO can "lift" the reconstruction. ' ' If the (1X3) pattern of the Pt film represented a Pt-Pd alloy, it is unlikely that adsorption of CO could cause reversion to (1 X 1). Therefore we classify the (1 X 3) pattern of a film as a missing-row reconstruction, analogous to those identified for bulk Pt(110) At Bp,~3, the LEED pattern changes continuously from (1X2) to (1X3) with increasing temperature, as shown by Fig. 2 and Table I . At lower coverage, the full progression to the (1X3) does not occur; we postulate that it is prevented by extensive Pt-Pd mixing at relatively low temperature.
Indeed, the Auger data of Fig. 4 show that at ep, &3 the films are less stable than at higher coverage. For 6p,~3 , the (1X2) predominates after low-temperature annealing (approximately 400 -500 K); the (1X3) predominates after high-temperature annealing (approximately 600 -900 K); and in between, the surface contains a mixture of (1 X2) and (1X3)domains.
In the mixed regime, the (1 X2) and (1 X 3) domains must be small relative to the coherence length of the LEED optics (approximately 100 A) in order to explain the continuous shift in spot position. The smallness of the (1X2) domains is also obvious from the broadness of the (0, -, ') spot after low-temperature annealing (cf. Fig. 2 ).
The half-width corresponds to a real-space dimension of 10 to 13 A, or 4 to 5 unit cells. By contrast, the thirdorder spots of the (1X3) structure are much sharper, particularly for the thicker films, where their width approximately equals that of the (0, 
